Human growth hormone fragments 1-43 and 44-191: in vitro somatogenic activity and receptor binding characteristics in human and nonprimate systems.
Human GH (hGH) fragments 1-43 and 44-191 have potent in vivo effects on glucose homeostasis in rodents but cannot stimulate body growth. To assess the in vitro bioactivity of these hGH fragments we tested their activity against GH-responsive FDC-P1 cell lines expressing full-length human (h), mouse (m), or rabbit (r) GH receptors (GHR). Binding specificity and affinity was tested using GHR-containing membrane preparations from three species and recombinant hGH binding protein (hGHBP). Recombinant hGH 1-43 and recombinant 44-191 stimulated proliferation of FDC-P1-hGHR cells with half-maximal effect at approximately 2000 and 100 nM, respectively, whereas intact hGH stimulates proliferation of FDC-P1-hGHR cells with ED50 of 0.02-0.03 nM. However, these fragments had minimal effect on cells expressing mGHR or rGHR. Although 44-191 did not stimulate proliferation of FDC-P1-rGHR cells, when added to these cells in the presence of 0.23 nM hGH, it antagonized hGH action in a dose-dependent manner (ED50 at 230 nM). Binding of these GH fragments was compared using membrane preparations from rabbit liver, rabbit and mouse adipose tissue, and recombinant hGHBP. Binding competition curves were consistent, with 44-191 having at least a 10-fold lower affinity for rabbit liver GHR and rabbit adipose GHR than bovine GH and a 61-fold lower affinity for hGHBP than hGH. Binding of hGH 1-43 could not be demonstrated to GHRs in rabbit liver microsomes, adipose microsomes, or to hGHBP. HGH 1-43 did not compete for insulin binding sites in adipose microsomes. In conclusion, hGH 44-191 binds with low affinity to the GHR and at supraphysiologic levels stimulates proliferation of FDC-P1-hGHR cells. At high doses, 44-191 can also antagonize GH action in FDC-P1-rGHR cells, presumably by blocking receptor dimerization. Binding of 1-43 to GHR could not be detected, and the basis for its weak in vitro mitogenic effect remains to be elucidated. The low affinity of the fragments for cloned GHRs and low biopotency in these systems suggests that the metabolic actions of these fragments are unlikely to be mediated by the cloned GHR. This raises the possibility of a separate receptor mediating metabolic effects of these fragments.